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醚Ⅸ为合成子 A 合成等效体的不对称羟烷化和烷基化方法，其收率为 43~86%，

















Ⅳ Ⅸ ⅩA  
图 2 
 
3.  在论文的第四章中，研究了吡咯里西啶生物碱(+)-absouline Ⅺ的不对称合
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   The pyrrolidines, 2-pyrrolidinones, 2,5-pyrrolidinediones and their derivatives 
are important organic compounds. Some of them are natural products, some are the 
key intermediates for the syntheses of pyrrolidine alkaloids, and some can act as 
chiral auxiliaries in the asymmetric syntheses. As a result, their syntheses have 
attracted much attention. 
In view of the importance of pyrrolidinones in bioactive compounds and 
asymmetric syntheses, the project focused on new synthetic methodology based on 
the use of L-aspartic acid and L-pyroglutamic acid as versatile chiral pools. The 
results are summaried as follows. 
1.  In the second chapter of the thesis, starting from L-aspatrtic acid, an efficient 
preparation of (S)-1-benzyl-3-benzyloxycarbonyl-2,5-pyrrolidinedione Ⅰ was 




































Ⅴ ⅥⅧ Ⅶ  
Chart 1 
 
The reduction of Ⅰ with sodium borohydride showed, in contrast to literature 















(trans : cis = 3: 1), giving product in excellent yield (92%). Reduction-acetylation of 
Ⅰ, followed by reduction with excess of triethylsilane in the presence of boron 
trifluoride etherate, gave (S)-1-benzyl-4-benzyloxycarbonyl -2-pyrrolidinone Ⅱ in 
73% yield. Direct reduction of Ⅰ  by lithium aluminium hydride afforded 
(S)-1-benzyl-3-benzyloxycarbonylaminopyrrolidine Ⅲ in 78% yield. Furthermore 
beginning with L-aspatrtic acid, (S)-3-amino-2-pyrrolidinone (Ⅳ) was prepared in 
40% overall yield via a 3 step procedure. Four products  (Ⅷ~Ⅺ) derived from Ⅳ 
were synthesized chemoselectively in high enantiomeric purity. The 
(3S)-3-amino-2-pyrrolidinone derivatives thus synthesized are useful building blocks 
for designing pharmaceutically interesting compounds (chart 1). 
2.  In the third chapter, following the procedure for the preparation 
(S)-3-amino-2-pyrrolidinone Ⅳ, the key building block phenyl sulfide Ⅸ was 
prepared. The reductive lithiation of phenyl sulfide Ⅸ using lithium-naphthalenide 
followed by addition of electrophiles afforded the expected products Ⅹ. These 
results show that the reaction of synthon Ⅸ with carbonyl compounds proceeds 
with high C-2/C-3 trans diastereoselectivity at the ring and mediocre 
diastereoselectivity at newly formed carbinolic center when using electrophiles. 
Thus phenyl sulfide Ⅸ is a valuable synthetic equivalent of the chiorn A, based on 
this, new asymmetric hydroxy- alkylation and alkylation methods have been 


































3.  In the fourth chapter, the asymmetric synthesis of pyrrolizidine alkaloids 
(+)-absouline Ⅺ was studied. Using phenyl sulfide Ⅸ as a key intermediate, 
followed by the reductive lithiation and allylation afforded compound Ⅻ. Finally 
pyrrolizidine alkaloids (+)-absouline Ⅺ was synthesized from Ⅻ by cyclization, 
hydrogenation and amidation. The useful chiral block Ⅸ could be used in the future 



















4.  In the fifth chapter, starting from L-pyroglutamic acid, we prepared compound 
ⅩⅢ  in high yield. A new method for the synthesis of ⅩⅣ based on the 
asymmetric α- amidoalkylation of sulfone ⅩⅢ was developed. Though this 
procedure gave a modest diastereoselectivity, the reaction conditions are mild. From 
air stable ⅩⅢ, pyrrolidine ⅩⅣ can be obtained in a single step. Besides, this 
procedure showed high regioselectivity (>95%) even in cases where Grignard 
reagents were prepared from active halides. The stereochemistry of the 5-phenyl Ⅹ
Ⅳ was determined through the transformation of the product ⅩⅣ into known 
(2S,5S)-5-phenylpyrrolidine- 2-carboxylateⅩⅤ (chart 4).  
N
H
O CO2H NP CO2Me
P = Boc, CbzL-pyroglutamic acid
PhO2S NP CO2Me
R
 trans : cis = 21: 79~0: 100
50~90%
70~83%




















    Chart 4 
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第一章 引 言 
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tosufloxacin 1 是一类新型氟喹诺酮类广谱抗菌药物的代表；吡咯烷 2 是多巴 D2





























[1]-[5]。例如化合物 5 被设计为一种结构与 Pro-Leu-Gly-NH2 (PLG)相类似的化合
物，而它比 PLG 在多巴胺受体的调控上表现出强于 1000 倍的生理活性[3a]。
RPR130737 (6)被证明是一种潜在的 Factor Xa 抑制剂，表现出潜在的选择性，
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